G.1.c.-m.s.* is the most specific technique available for the trace analysis of endogenous prostanoids (Frolich, 1977) . Electron impact is the most widely used ionization technique for both quantitative and qualitative analysis. However, it is a highly energetic process and prostanoid molecules undergo extensive fragmentation. This limits both specificity and sensitivity of quantitative assays, which employ selected ion monitoring techniques. The problem is not overcome by the use of the softer, positive-ion chemical ionization technique as, although it causes less fragmentation. the process is less efficient. The limit of detection of the methyl ester, methoxime, tris-(trimethylsilyl) derivative of 6-oxoprostaglandin F, L( by using g.1.c.-electronimpact m.s. is 500pg injected on to the column (Hensby el 1980) . The method requires the attachment of an electron-capturing group to the molecule to be analysed and this can be readily carried out in most cases by formation of a ketone or carboxylic acid derivative. The g.1.c.-negative-ion chemical-ionization m.s. characteristics of the pentafluorobenzyl oxime, methyl ester, tris-(trimethylsilyl) ether and the pentafluorobenzyl ester, methoxime, tris-(trimethylsilyl) ether of 6-oxoprostaglandin F,,, have been determined. A g.1.c-negativeion chemical-ionization m.s. assay based on these findings has been developed for the simultaneous determination of prostaglandins E,, D, and F,,. 6-oxoprostaglandin F,,, and thromboxane B, and its metabolite 13.14-dihydro-15-0x0-thromboxane B,.
The pentafluorobenzyl oxime. methylester and tris-(trimethylsilyl) derivatives of 6-oxoprostaglandin F gave an intense negative-ion chemical-ionization spectrum. However. most of the ion current was carried by the two fragment ions at m l z -178 [C, F, H, (m/z -775) and IM-C,H,,,SiOFI-(m/z -686) were only 3% and 5% respectively of the base peak ( m / z -178). As a result the limit of sensitivity with selected ion monitoring employing the m/z -686 ion was only 800pg injected on to the column. The presence of a pentafluorobenzyl group at the carboxyl terminus instead of at the carbonyl moiety directed the fragmentation pathway almost entirely away from the prostaglandin molecule. The base peak of the pentafluorobenzyl ester, methoxime, tris-(trimethylsilyl) derivative of 6-oxoprostaglandin F,, was at m/z -614 [ M -C7H2F,I-and the only ion greater than 4% of the base peak was the IC7H2FJI-ion at m / z -181. The IM-C,H,F,]-ion is extremely specific for selected ion monitoring as the structural integrity of the prostaglandin molecule is maintained. The limit of sensitivity with selected ion monitoring employing this ion was 4 pg of 6-oxoprostaglandin F,, injected. The mass-spectral characteristics of other prostanoids were similar ( Table I) .
Chromatography was carried out on Sil-5 fused silica capillary columns and long g.lc. run times were avoided by carrying out splitless injections in the high-boiling solvent n-dodecane (Houghton & Teale. 198 I) .
The technique was used to measure prostanoid release from sensitized guinea-pig lung and stimulated platelets. Portions of guinea-pig lung perfusate (4 ml) or plasma from stimulatedplatelet-rich plasma (1 ml) were diluted to lOml and 20ml respectively and equilibrated with I 3,3',4,4'-,H lprostaglandins E, and F,, and 6-0~013,3',4,4'-~Hlprostaglandin F,, (20ng, 5Ong and IOOng of each respectively for the perfusate and long of each for the plasma). The pH was adjusted to 3.0 and each sample applied to a pBondapak C,, reverse-phase SEP-PAK.
After washing with water (5ml). the prostanoids were eluted with ethyl acetate (7 ml), applied to a silica straight-phase SEP-PAK and washed with ethyl acetate (5ml). The prostanoids were eluted with methanol (5ml) and the solvent was removed under N,. Derivatives of the samples were then formed and analysed by g.1.c.-negative-ion chemical-ionization m.s. The column was temperature-programmed from 195 to 24OOC at 20°C/min then 240 to 32OOC at 3OC/min. Helium was used as carrier gas, methane as reagent gas with an ion-source pressure of 27 Pa and the ionizer voltage at 100eV.
Quantitative determination of each prostaglandin was carried out by comparison of peak areas of the [ M -C,H,F,I-ion with that of its heavy-isotope analogue internal standard. I2H4lprostaglandin E, was used as the internal standard for prostaglandin D, and 6-0xo[~H,lprostaglandin F In for thromboxane B, and 13,14-dihydro-15-oxothromboxane B, as deuterated standards were not available. Calibration curves for each prostanoid were linear over the range O-SOng/ml and the limit of sensitivity ranged from 2 to 8pg on the column. The results of these experiments are given in Table 1 .
Paracetamol in large doses is hepatotoxic in man and in experimental animals (Boyd & Bereczky, 1966: Prescott et al.. 197 1). The toxicity is mediated by a reactive metabolite, postulated to be NABQI*, formed by a cytochrome P-450 mixed-function oxidase in the liver (Hinson et al., 198 I) . After therapeutic doses the reactive metabolite is detoxified by reaction with hepatic GSH (Jollow et al.. 1974) . In overdose the glutathione becomes depleted, covalent binding to cellular macromolecules occurs and liver necrosis follows (Jollow et al., 1973) .
GSH is a strong nucleophile and conjugation to electrophiles such as NABQI may occur by a direct S,2 mechanism or by an enzymic reaction catalysed by glutathione S-transferase (EC 2.5.1.18) present in the liver cytosol. Both types of reaction may occur simultaneously and this is the case for the reactive metabolite of paracetamol (Rollins & Buckpitt 1979) . NABQI may function as an oxidizing agent as well as an electrophile as it is readily reduced to paracetamol by ascorbic acid (Mulder et al., 1978) and NADPH (Hinson et al., 1981) . There is evidence that paracetamol is produced from the reactive intermediate by GSH (Mulder et al., 1978) . However, elevated levels of GSSG have not been detected. The reaction of NABQI with glutathione involves two separate reactions: first glutathione adduct formation and secondly reduction to paracetamol (Blair et al., 1980) . The mechanism has been investigated by examining the Abbreviations: NABQI, N-acetyl-p-benzoquinone monoimine: GSH, reduced glutathione; GSSG, oxidized glutathione; PSG, glutathione adduct of paracetamol. reaction of ring-labelled [ I4C INABQI, prepared by a modification of the method of Blair et al. (1980) . with GSH.
The reaction was studied by adding NABQI dissolved in chloroform at concentrations in the range 0.15-7.40m~ to GSH ( 4 m~) in 100mM-phosphate buffer, pH7.4. The yields of paracetamol and the glutathione adduct were determined by reverse-phase high pressure liquid chromatography and GSSG by spectrophotometry. The concentrations of excess GSH and NABQI were determined by spectrophotometry and g.1.c. respectively.
The concentration of NABQI used in the reaction markedly affected the proportions of the products (Table 1) . At low concentrations more NABQI was involved in the production of the glutathione adduct than in the redox reaction. As the concentration was increased the proportion of adduct decreased and more paracetamol and GSSG were formed. 
